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IlojiHMepHhifl xwar 0<J>E 
TH^i$opMaMHAe CMeineHHeM 
nooieAyioiUHvi ocaxcaeuHeM 
7-8% [6]. 

JKRAK04>a3HOe OKHCJieHH* 

ycraHOBKe npH 120° c npHK 
ycJioBHax HHTeHCHBHoro nepe 

O xoAe peaKUHH cyan.™ 
iiep»caHHK) npanyKTOB peaKL 
hoji — M<t>K, aueio(|)eHOH — 
Me co creKJiKHKofi kojiohkoh, 
THJi4>TajiaTa. TeMnepaTypa k« 

OpraHH^ecKHH nojiHMepa 
necca mojkct noABepratbCK 

HCKrtKHIHTb BJIHHHHe XCHAKOH 
^HMepa, OKHCJZHTCJIbKyiO CT* 
Ul&HHIO KHCJIOpOAa H3 ra30BO 

KaTa^H3aTop ana hcxoa* 
Ke re^HK, OHHiaeHHoro ot cj: 
poMaHOMeTpHMecKoft ycTaHo 
Aa. Kan crceAyeT H3 pnc. 1, 
Oahsko npn HccjieAoaaHHH 
MeTaxpHJiaTa — Co(ll) h cr 
TepMooKHCjiHTGJibHoft AecTpy 

CTBeHHHX H3MeHeHHH B Max 

3a HCK/riOHeHHeM noJiHaKpHJT 
cxopoctH norjiomcHHa khcjic 
cjie Ka^a^a Harpesa KaTa^t 
nAH-Co(II), npMa~Cc 
CTOAHHoft. B cJiy^ae noaHajq 
nor^omeHHK KHCJiopoaa bo: 
Ajix SToro no^HMepa c hohc 
nor^omeHKn KKcjiopoAa Men 
hhh KHCrtopoaa cymecTBCHH 
HMeeT nocTOHHHoe 3HaweHH€ 
BHe KoSa^bTa b noJiHMepe 
KHCJiopoAa nojiHMepoM. Haw 
paicrepHa ajih no^HOKCHt^eH 
aToro MeTaJUicoAepjKamero 
MOAecTpyxuHH Ha B03Ayxe h 

OTCyTCTBHe H3MGHGHHft 

Co (II) KOMn^excax h bhc 
Co (II) no3BOJi>iioT BbicKa3a- 

3THMH CO€AHHeHHflMH H6 CB! 

moxcho, o6ycJiOBJieHhi pacTE 
Ta™3aTopa. /laHHbie no ol 
MepoB b rasosofi. <})a3e nosE 

BHflX XCHAKOfi $£31*, KOrAa 

cpeae, oKHCJiHTejpHafl AecT 
Topa MOHcer Bootfme He npo: 
MHoro 6o^bme KOHueHTpaan 



6yAet 3HaqHTejiBH0 6oJibme t 



Aaxce npn paBeHCTBe kohct. 
MepHMM MerajiJicoAepxcaiuK 
cn 6ojiee CTafiH^tHUM, tcm f 
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EPOB 
SH30JIA 

■ Mm 0 



WIHaKpaiJifHTpiUU 
OKHCjjftHHK 9TBJ1- 

120*. 06na- 
icaTajifi 3 HpoBaTb 



xaTa^H3aTo- 
MeTa^oB c noAir- 
TaKHx KOMjuiexcoa 
JiHTanaa, 
spHoro AHraHAa 
Kata^HsaTopoB 
ioraHecKoro ac- 
HaMH HcaieAo- 
HHTeo6paaHoro 

IHHeCKHe IIOJIK- 

MeTaxpH^oBofi 



i 



npHCOeAHHH- 

:B*dH weaxAy 
com MeTa^jia, 
0<DBOTA 

Be* nojiHMe- 

MaMHA — 
BfcUep«HBaHH- 
HJIH BipH- 



ricwiHMepHWH xeAax OOBOTA c MeAbx> a Ko6a;ibTOM.no;iyHajiH b AHMe- 
THJi4>opMaMnae CMeiueHHeM pacraopa noJiHMepa c aueTaTaMH . Mera^JioB c 
no&neaywmHM ocaacAeHHeM STaHOAOM. CoAepacaane MeTaAJia b xouiwexce 
7-8% 16]. 

>KHAXo<|>a3Hoe OKHcneHHe 3TH;i6eH30Jia npoBOAiuiH b ra30MeTpH*ecxoft 
yctaHOBKe npH 120° c npHHyAHTwu>Hoft UHpKyjiamieH ra3a 'OXHCJixreAH b 

yCAOBHHX HHTeHCHBKOrO nepeMdllHBaHHH peaKUHOHHOfi CMeCK. 

O xoAe peawufM cyAH^a no cxopocTH noniomeHHH xxcnopOAa h no co* 
AeptfaHKio npoAyxroB peaxuHH (rHAponepeKHCb — m. MeTHA<J>eHiuixap6H- 
ho;i — M<t>K, aueTO^eHOH — AU4>), xoxopbie onpeAeAHAH Ha xpoMarorpaM- 

Me CO CTeXAHHHOH XOAOHXOH, 3anOJIH6HHOK xpOMaTOHOM N-AW C 10% AHOK- 

TM4)TajiaTa. TeMneparypa kojiohkh 70 a . 

OpraHHqecKHH noAHMepHbiH jmraBA b ycJiOBHHx oxHoiHTeAbaoro npo- 
itecca MOJKeT noABepraTbc* oxncAHTeAbHOH AecrpyxuHH. iu* toto hto6n 
HcKJiiOHHTb B^iWHHe KHjiKofi cpeAM Ha OKHCJieHHe MeTajijicoAepacamero no- 
jiHMepa, OKHcjiHTejibHyx) CTa6H^bH0tTb .KOMiuieKCOB oueMHBajiH no norJio- 

UieHHK) KKCJIOpOAa H3 ra30BOft 4>a3bl. 

Kara^H3aT0p hjih hcxoahhS nojiHMep 06e3raacHBa;iH 1 n npH 120° b to- 
xe ream, oiHiaeHHoro ot cjicaob XHcnopoAa, h nepeHocnaH b peaxTop mhx- 

pOM a HO MeTpHHGCKOfi VCT3H0BKH AJIJJ HCCA eAQB a HH fl HOIVIOmeHHH KHCJIOpo- 

Aa. KaK cjioayex H3 pac. 1, Bee nojiHMepn npH 120° noiviomam xncJiopoA. 
OAHaKo npH HCCJieAOBaHHH HK-cneKTpoB xaTaAH3aTopa nojiHnponapnwi- 
MeraxpH;iaTa — Co(II) h ero hcxoahoto noaHMepa, xoropbift noABeprajicn 
TepMooKHcjiHxejibHOK AGCTpyxunn, He 6bwo o6Hapy*eHo kbkhx-jih6o cyme- 
CTBeRHKx HSMCHCHHft b MaxpoMoaexy;ie no;iHMepa. Rjik bccx mwiHMepos, 
3a HcmimeHHeM noAHaxpHAHHTpHAa, xapaxTepHa npeAeABHa* aaBHCHMocrb 
cKopocfH noiviomeHHa KHCJiopOAa ot BpeMeHH. Cnycra Hexoropoe BpeMH no- 
Si 1 ?, J 10 *!* 3 , KaTaJiHsaiopa CKopocrb norAomeHHH XHCJiopoAa aah 
nAH — Co (II), npMa — Co (II) h OOBOTA — Co + (II) ctbhobhtch no- 
crosiHHod. B CAynae no^iHaKpH/tHHTpHjia, He cOAepxcamero Co (II), cKopocTb 
norjiomeHHH KHCJiopoAa B03pacraeT bo BpeMeHH (cm. pnc. 1, KpHBaa 7). 
Rax 3Toro no^HMepa c hohom xofia^bTa 3aBHCHMocrb ot BpeMeHH ckodocth 
norjiomeHHH KHOiopOAa MeHHeTCH (pHc. 1, KpHBaa 2). CxopocTb norJiome- 
hhh KHoropoAa cymecTBeHHO MeHbiue, qeM b nAH 6e3 Hona MeTajuia, h 
HMeex nocTO«HHoe 3HaveHHe b Te^eHHe A^iHTe^bHoro BpeMeHH. npHcyTCT- 
BHe Ko6aJibTa b no^HMepe npHBOAHT k chhjkchhjo ckopocth noMomeHHa 
KHOiopoAa noJiHMepoM. HaHMeHbinaH cxopocn>, nor^omeHHH KHCJiopoAa xa- 
pairrepHa ajih noAHOKCH(|)eHHJi6eH30Kca30ATepe$Ta^aMHAa — Co (I I). Rjisi ■ 
3Toro MeTa^coAepjKamero noJiHMepa, xax n^Ka3aHo a [7], 3aMeTHa« rep- 
MOAecTpyxuHH Ha B03Ayxe Ha6^WAaeTC>r to^bko hdh 330—410°. 

OTcyTCTBHe H3MeHeHHH b HK-cnexTpax nAH — Co (II) h npMA — 
Co(II) xoMiuiexcax h BticoxaH TepMH^ecxan cTafiHAbHocTb OOBOTA — 
Co (II) n03Bo^HioT BMcxa3aTb npeAnoAOKeHHe, hto norAonieHHe XHMopoAa 

3THMH COeAHHeHHHMH He CBH33HO C HX XHMHHeCKHMH H3MeHeHHHMH, a B03- 
MO^HO, 06yCJIOBAeHM paCTBOpeHHeM KHCJIOpOAa B nOAHMepHOft OCHOBe xa- 

TajiH3aTopa. ZlaHHwe no oneHxe okhc^hcmocth MeTaji^coAepxcaruHx hoah- 
MepoB b ra30Boit $a3e no3Bo^H»T BbicKasaTb npeAnoJioaceHHe, hto b ycjio- 
bhkx khakoS 4>a3M f xorAa xaTa^H3arop hbxoahtch b jierxo OKHCJineMofi 
cpeAe, oxHCAHTMbHa^ AecTpyxiwa caMoro Mexa^^nojiHMepHoro KaTajiH3a- 
Topa M0*er Booome He npoHcxoAHTt. Tax xax xomxeHTpauHH yrjieBOAopoAa 
MHoro CoAbiue KomieHTpaiiHH xaraAH3aTopa (tRH]>;[S]) r cxopocTb peax- 

RH 4- RO- ^ 

6yAeT 3HaqHTejibH0 6o^bme, qeM cxopocfb peaKUHH 

Aa»e npH paseHCTBe xoHCTaHT cxopocTH * 4 h k 7 , Bc^eACTBHe BToro hojih- 
MepHHft MeTaAAcoAepjxamHfi xaTa^H3aTop b mhaxoh <t>a3e mojkct oxaaaTb- 
ch DOAee cra6H^bHbiM t ieM b raaoBofl cpeAe. . 
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Hae Ha nponecc aauucoAaaHoro okhcjichhh »u^.fo oxaaHBan bji HJ |. 

uerwraa, B 6ap6oTa* H o M peawSpe 6ea nSSemiaS? n K OT ROHo * 
noKaaMBaiOT, tto nwraMepHtifi jwraut OOKOTA^ AaHHM.e p Mc . 2 

4>a3Horo oKHcjieHHH 3TBji6eH30?a Oc£obhL P nnS"" npouccc 





V, MUJf 




ho ycjiOBHsx. 
rep npouecca okhc^hh* CySawa; (io^ T «f HO H3Me «*«<* «p aK - 
c HeKaTa/rHSHpoBaHHhrM nowiaSS^LfEE"* OKHCJieHHs no cpaBHeHHK> 

KpHBue J, J', 3"), 3THfl0eH3OJia ct3Mobhtcji aaeT04>e H 0H (pnc. 2. a> 

♦^"sis sssss ~'*"»* «■»• ««»• 

B npHCyTCTBHH KOMD^CKCOB Menu of? COiiepxaiUHJC K06a^l,T. 

scamero KaTa ot'3 axop a bmohtho ofi w ttaMH n0B ^HHe Cu-coaep- 

^x»ri^ h b „y„e. xor.a b kb- 

*amero KaTa^aaxopa' h ^S^oSiorT^ B "P 1 "^™* Co-co^ep- 

OTHOmeHHe CKopocxefl J^SKSS hmkhh bhxoa aueto(J)eHOHa. 
^HernWcSS Ha paLo- 

ROOH 4 « 0 - 25 TO^^ap^ 
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^jih Co-coaepacamero Kaxani 
mero noJiHMepa sto oTHOineBi 
CymecTBCHHoe bjihhuhc h 
$aex arperaTHafl $opMa no--: 
Bitae nopoinxa, pnc. 2, 6). IT 

HUH 5THJl6eH30Jia B DpHCVTCTl 

b npHcyTCTBHH nopoiUKQo6pa: 
pa3HOro KaraJiH3aT0pa hbxxi 
Boro — auero^eHOH. 




120 ISO 

P«c. 3 

Phc 3. KHBeriraecKHc xoHBiic 

yCAOBB* CAI. pKC. 2) : /, f\ 1" — B I 

ITAH — Co(ft); J — KBHeTJwecKaa 



PflC 4. 3aBHCBKOCTb Ha^aJlhBOU c 

6eHao^a ot KOBneirrpauBH KarajiB^ 
I1AH — C 



rio*BHAHMOMy, OCHOBHOft 

Ta^H3axopa hbjihgtch hx pa3 
THUbi hhtco6p aaKoro Kara^H: 
komkh, TaKan 4>opMa KaTa^ 

HHH peaKUHH B KHHeTH^eCKOi 

yMeHbiiieHHe cyMMapHoft cko 
cooTHoineHHe Mex^y CKopocr 
cth h Ha noBepxHOCTH rerepor 
B np Hey tctbhh IlpMA — 1 
npoiiyKTOM HB^neTCH auero^ 
AOBOJibHO Majia. B Ha^ajie nj 

KOJIJieHH* MCTHJI(J)eHHJlKap6H 

cooTHoineHHe HaqajzbRux cko 
ca npoi^ecce cxopocrb HaKOn. 

KHHeTKHeCKHX KpHBUX H3K0n 
B IIpHCyTCTBH H BTOrO K8T3JIH 

^to cnHpT flBJinercH npoMexcy 
raercH AajibncyiuitMy oKHC^e 
saropa hb ocHOBe nAH cyMM 
me, a cocTaB npoiiyKTOB cyn 
npHcyTCTBHH npMA-Co(II) 



J«m. Aung"** 
° cpaBH eaH10 c Heir 




aToptMa npn 120'- / 

r T «SJf«««oe OKKceEE. 

n P»cyTcraHk 

•"(«) —BOJIOKHO (120'. 

asMeHaeTM xapaic- 

WHS no CDaBHeHHK) 

; Paaa. Ochobhhm 
°* eH0 * (PHc. 2, a> 

ttuS bhxoji auero- 

-oeaaaaiomero o6 " 
seaeHHe Cu-co^ep- 

* l*OJIHOKCH<peHHJt- 

y^ae, xoraa a aa- 

KOSajIkT. Mokho 
TCTBHH C0-C04ep- 

Jo^yxroM npoaec- 
OKaxeTcx anero- 

« K8Taj»H3aTOp B 

°n anero$e»oHa. 

THfl4(eHHflKap6H- 

aropa Ha pa3Jio- 



BKfle nopouiaa, pac. 2, (5) npiXZ ni Pa {B Blme HHTeft HJIH 8 

MHJJ 3TH^6eH30Jia B . KX? CK ° P ° CTb ° KHCJIe - 

b npHcyrcraHH nopomKoo6pa3H™S H «M^^^ MeHMne, new 

paaMoro KaTaaaaaTopa aaJtaerca rHn^Pn^,,/ 7 M B Cfl >^ ae H «Teo6- 

C10'\ man* In 




Phc. 3 



aoao^Ho Ma™. B Ha,Me^cca oSSZ ™P°nepeKBCH 
Koiweaaa m cth jiA eHH Jixa d 6hhoji a h ,n ? fcBM « cko P octh aa- 

c* npouecce cKopocr* HaSSS cSJS?* ^fl"* paBHo L B P^aameM- 
KHHeTH?ecKHX kdhbux »^n.!f„ P^a npaKTatacKH paB Ha 0. Xapaarep 

raerca aajibHeameMy oKBCJieHBio B rivu/* J«i nponecca aoaaep- 

satopa Ha ocaoBe nAHTyMM^aaa : e»S2SL ? oaJiMcoaepxawero aaTaaa- 

"PHCyTCTBHB ^P^^^Co^I)^(p^^^^^^^^^^^^ ^^^^ np OA yKTOB a 
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3aBHCHM0CTH CKOpOCTH DOMODieHMJI KHCJIOpOAa OT KOJIHVgCTfia K06a^bT 

conepxamiQC noAHMepHHx KBTajiHsaTOpoB (pnc. 4) hmciot npeaeju>a«ft 
(KpHBHe 2 h 3) isjiE 3KCTpeMa^bHbrfl (KpHBan J) xapaxrep, oto moxct 6uih 
CBH33H0 c yHacraeM sthx xaTajuwaropoB He TOJibxo b ctsahh hhhuhhdoba 
hhh. pajiHKajioB nyrcM pacnaAa KOMiuiexca rHAponepoxcHA — KaTaJiH3aT0D 
ho h c.yzacTHeM reTeporcHHoro KaTa;iH3aTopa b etaAHH o6phiBa ntm [II] 
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Bcecoi03HHA HayqHO-HccncflOBaTeabCKHK 
xHMHKo-rexaojionrjecKHfl HHCTRTyr 
ateAHUBBCxoa npoKHUuiemiocTH, TainxeBT 



BMOHy- 

nocTynKJta b peiutoun 
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KHHETHKA H KATAJI 



yflK 547.724.2:542.971.3 

HCCJIEAOBAHHE 
H THAP0rEHOJIH3A2- 

K 

IOCK0BEU X /"., //£A 
WHfAAHQb 

H3y«ieHa khhcthx5 scaTa/ 
Baua) b naposoA npn 
bom KarajiaaaTope. HaxepeHb 
rjcap KpoBa hux h ranporeHaan 

B MCiUXCHHOA CTBAKH rHjpHp* 
JLaHKUX npC^JIOXCCHa KHHeTHMt 

HaBeCTHO, UTO B npHCyTCT 

ceJieKTHBHoe rnapHpOBaHHe 4 

K3BOAHbie KaK B XCKilKOd. Ta? 

6biJio noKa3aHo, hto Ha naJi^ 

BHHX HapWy C THApHpOBaHHC 

axuH* rnjiporeHO^H3a. HeKoi 
aa 4>ypaHOBLix cocahhchhh h 
b pa60Te [4] HMny^tcHfciM Me 
B pa60Te [S] 6MJia hccji 
4>ypo;ia b cH^bBaH h 2,5-ahv 

npHCyTCTBHH BOAOpOAa. 06} 

maTbCH B TeTparHApocH^bBai 
uihx peaxuHK: 

HC — CH 

P II 
HC C- 

H,C i 

^< 

HC 

II 

HC 

Ue^bio HacTOHiuero hccji 

HeTHKK npeBpaiUeHKH CHJlbB 
CTBHH BOAOpOfla. 

aKcn 

OnWTM npOBOAHJlH B 6c 

cJioeM xaTa^H3aTopa, Mcto, 
15]. HcxoAHbie napUHa^bHi 
1,52 ao 41,1 rna, BOAopoAa 
pocTb cH^bBaHa (V) ot 16< 
300° AocTHraJiH crcneHcft np 
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CATALYTIC PROPERTIES 
OF POLYMERS CONTAINING Co(II) AND Cu(II) 
IN LIQUID-PHASE OXIDATION OF ETHYL BENZOL 

Sh.A. Kayumova, U.M. Azizov, S.Sh. Rashidova, 
S.I. Iskandarov, Yu.D. Norikov, V.N. Kolot, 
M.M. Usmanova 



This paper examines the catalytic activity of complex metal-polymer catalysts on a basis 
of polypropargil methacrylate and polyoxidized benzol in liquid phase oxidation of ethyl benzol. 
It shows the influence of the nature of the polymer ligand on the catalytic properties of the 
compounds. By a method of thermal oxidative destruction, the stability of the catalyst and its base 
polymers were studied at 120°. The ability of OFBOTA, not containing metal, to catalyze the 
oxidation of ethyl benzol was discovered. 

In the liquid-phase oxidation of hydrocarbons, catalysts based on insoluble complex compounds of metals 
with polymer ligands were promising [1-4]. The catalytic properties of such compounds are defined to a significant 
extent by the structure of the polymer ligand. 

This paper studied the influence of the structure of the polymer ligand on the catalytic properties of 
catalysts containing cobalt and copper in liquid-phase oxidation of ethyl benzol. In terms of the technological aspect 
of the potential use of polymer catalysts, the influence of the state of aggregation of powdery and threadlike 
compounds on the oxidative process was studied. 

For the polymer carriers, we used organic polymers with a straight structure - the polypropargylic ether of 
methacrylic acid (PrMA) 

[diagram] 

polyacrilonitrile (PAN) 



[diagram] 

and polioxyphenilbenzoksazol terephthalamide (OFBOTA) 



[diagram] 



PAN-based and PrMA-based polymers in a homogeneous medium join the metal ion, apparently, as a 
coordinating link between the carbonyl and nitrile groups and the metal ion, which is confirmed by IR spectra [5]. 
The OFBOTA-based polymer includes the metal ion in the form of a chelate bond [6]. 

The PrMA-based and PAN-based catalysts were obtained by displacement of the polymer with cobalt 
nitrate and acetate (II) in a mixture of dimethylformamide-dioxane with intensive stirring and subsequent extraction 
of the mixture over the course of a day and precipitation of the compound with ethanol or ether. 

The polymer chelate of OFBOTA with copper and cobalt was obtained in dimethylformamide by 
displacement of the polymer solution with acetates of metals and subsequent precipitation with ethanol. The metal 
content of the compound was 7-8%. [6] 

The liquid-phase oxidation of ethyl benzol was produced in gasometric apparatus at 120° with the 
necessary circulation of the gas of the oxidizing agent in conditions of intensive stirring of the reaction mixture. 

The course of the reaction was judged by the oxygen absorption speed and by the content of reaction 
products (hydroperoxide - HP, methylphenilcarbinol - MPK, acetophenol - AP), which were defined on a 
chromatogram with a glass column, filled with chromatonom N-AW with 10% dioctylphthalate. The column 
temperature was 70°. 



The restricted polymer ligand can be subject to oxidative destruction under the conditions of the oxidation 
process. To exclude the influence of the liquid medium on oxidation of the polymer containing metal, the oxidative 
stability of the compound was rated by the absorption of oxygen from the gas phase. 

The catalyst or base polymer was degassed for 1 hour at 120° in a stream of helium, purified of traces of 
oxygen and put into a reactor of a micromanometric apparatus to study the absorption of oxygen. As can be seen 
from Fig. 1, all the polymers absorb oxygen at 120°. However, in studying the IR spectra of the catalyst of 
polypropargilmethacrylate - Co(II) and its base polymer, which were subject to thermal oxidative destruction, no 
substantive change in the macromolecule of the polymer was found. For all the polymers, except for 
polyacrylonitrile, extreme dependence of oxygen-absorption speed on time was characteristic. Some time after the 
catalyst started heating, the oxygen-absorption speed for PAN-Co(II), PrMA-Co(II) and OFBOTA-Co+(II) was 
constant. In the case of polyacrilonitrile not containing Co(H), the oxygen absorption speed increases with time (see 
Fig. 1, curve I). For this polymer with a cobalt ion, the dependence of the oxygen absorption speed on time is 
reduced (Fig. 1, curve 2). The oxygen absorption speed is substantially less than in PAN without the metal ion, and 
is a constant size over a long period of time. The presence of cobalt in the polymer leads to a reduction in oxygen 
absorption speed by the polymer. The slowest oxygen absorption speed is characteristic of 



polyoxyphenylbenzoxazol terephthalamide - Co(II). For this polymer containing metal, as shown in [7], noticeable 
thermal destruction in air is observed only at 330-410°. 



The absence of change in the IR spectra of PAN-Co(II) and PrMA-Co(II) compounds and the high thermal 
stability of OFBOTA-Co(II) make it possible to express the hypothesis that oxygen absorption by these compounds 
is not connected with chemical changes in them and may be caused by dissolution of oxygen in the polymer base of 
the catalyst. Data evaluating the oxidation of polymers containing metal in the gas phase make it possible to 
advance the hypothesis that under conditions of the liquid phase, when the catalyst is in a slightly oxidative medium, 
oxidative destrucrion of that metal-polymer catalyst cannot happen at all. As the concentration of hydrocarbon is 
much greater than the concentration of catalyst ([RH]>[S]), the reaction speed 

RH + RO kl 

will be significantly greater than the reaction speed 

S + R0 2 u 

even if the speed constants k, and k 2 are equal. As a result of this, a polymer catalyst containing metal in a liquid 
phase can be more stable than in a gas medium. 

The polymer ligand, by virtue of its complexity, can be an influence on the process of liquid-phase 
oxidation, acting as an initiator or inhibitor of the process. In this connection, an experiment was done with 
oxidation of ethyl benzol in the presence of OFBOTA, free of metal ions, in a bubbling reactor without stirring. The 
data in Fig. 2 show that the polymer ligand of OFBOTA, compared to non-catalyzed oxidation, speeds up the 
process of liquid-phase oxidation of ethyl benzol more than 6 times. The basic product of the oxidation of ethyl 
benzol in the presence of the polymer is hydroperoxide. 



l > n 1111 - t, min. 

Fi S- 1 Fig. 2 

Fig. 1. Dependence of oxygen absorption speed by catalysts at 120°: 1 - base polymer - PAN 2 - PAN-CofH) 3 - 
base polymer - PrMA, 4 - FrMA - Co(II), 5 - OFBOTA-Co(II). ' 

Fig. 2 Kinetic curves for accumulation of products of ethyl benzol: I - hydroperoxide, II - acetophenol III - 
methylphenylcarbinol, a: 1 - thermal oxidation 2, 2\ 2" - in presence of polymer threads of OFBOTA- 3 3" 3" - in 
the presence of OFBOTA - Cu(II) (120°, [C x4y ] = 65 g/1); 6: l.l'.l" - in the presence of OFBOTA-Cu(II) - powder 
2,2,2 -in the presence of OFBOTA-Cu(II) - fiber )120°, [C x&y ] = 2 g/1) 



In the liquid phase of oxidation of ethyl benzol under similar conditions, but with fibers containing Cu(Il). 
the character of the oxidation process basically changes. The total oxidation speed, compared to the non-catalytic 
process, is three times as fast. The basic product of the conversion of ethyl benzol is acetophenone (Fig. 2. a. curves 
3, 3', 3"). 

According to [8], when ethyl benzol is oxidized, increased output of acetophenone is observed in the case 
of catalysts containing cobalt. In the presence of copper compounds, no preponderant formation of acetophenone 
was observed [9, 10]. The behavior of the catalyst containing Cu we discovered was probably caused by the 
influence of the polyoxyphenilbenzoxazol terephthalate ligand. 

The basic properties of this ligand are also apparent when cobalt is used as a metal with a transitional 
valence. It can be expected that when ethyl benzol is oxidized in the presence of a catalyst containing Co based on 
OFBOTA, the basic product of the process, by virtue of the specific property of the cobalt ion, also turns out to be 
acetophenone. However, our experience shows that the catalyst containing Co has a low output of acetophenone, 
unlike the one containing Cu. 

The ratio of the speed of accumulation of acetophenone and methylphenylcarbinol, taken as a characteristic 
of the influence of the catalyst on the breakdown of hydroperoxide of ethyl benzol according to the reaction 

ROOH s-> RO' RH-> methylphenylcarbinol 
ROOH s-> H 2 0 + acetophenone 

for the catalyst containing Co is less than one unit. For a polymer containing copper, this ratio is much greater than 
10. 

The aggregate form of the polymer catalyst (in the form of fibers or powder, see Figs. 2, 6) has a basic 
influence on the process of liquid-phase oxidation. Under other equal conditions, the oxidation speed of ethyl 
benzol in the presence of a fibrous catalyst is less than in the presence of a powdery one. The basic product in the 
case of the fibrous catalyst is hydroperoxide, in the case of the powdery one, it is acetophenone. 



Min. 



Fig. 3 Fig. 4 

Fig. 3. Kinetic curves for accumulation of products of oxidation of ethyl benzol (I-ID in conditions see Fi" ">)• 1 
1*. 1" - in the presence of PrMA-Co(II); 2, 2\ 2" - in the presence of PAN-Co (II); 3 - kinetic curve for oxysen 
absorption in the presence of PrMA-Co(II). 

Fig. 4. Dependence of initial oxygen absorption speed in oxidation of ethvl benzol on concentration of catalvst at 
120° (powder); 1 - PrMA-Co(II), 2 - PAN-Co(II), J-OFBOTA-Co(II). 

Obviously, the basic reason for the different behavior by these forms of the catalyst is their different 
specific surfaces. In addition, particles of fibrous catalyst during the reaction quickly combine in clumps. This form 
of the catalyst may not ensure that the reaction goes into a kinetic mode, which not only brings on a reduction in 
total reaction speed, but basically changes the relationship between the speed of the reaction passing into the volume 
of liquid and on the surface of the heterogeneous catalyst. 

In the presence of PrMA-Co(II) (Fig. 3, curves 1, 1', 1 », 3), the basic product is acetophenone. The 
hydroperoxide accumulation speed is rather slow. In the beginning of the process of oxidation of ethyl benzol, the 
accumulation speeds of methylphenylcarbinol and acetophenone are close (curves I, 1'), and the ratio between their 
initial accumulation speeds is equal to 1 . In the accelerated process, the accumulation speed of the alcohol is 
practically equal to 0. The character of the kinetic curves for accumulation of acetophenone and 
methylphenylcarbinol in the presence of this catalyst make it possible to advance the hypothesis that the alcohol is 
an intermediate product and in the course of the process is subject to further oxidation. In the case of a catalyst 
containing PAN-based cobalt, the total oxidation speed of ethyl benzol is less, but the composition of the products is 
basically different from the composition of the products in the presence of PrMA-Co(II) (Fig. 3, curves 2, 2', 2"). 

The dependence of the oxygen absorption speed on the quantity of polymer catalysts containing cobalt 
(Fig. 4) has a critical (curve 2 and 3) or extreme (curve 1) character, which can be related to the participation of 
these catalysts not only in the stage of initiation of radicals by means of the breakdown of the hydroperoxide- 
catalyst compound, but to the participation of the heterogeneous catalyst in the chain-breaking stage [11], 
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